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The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification sliall contain a written description of tlie invention, and of tlie manner and process of 
malting and using it, in sucli full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1, 3-7 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for the silica-titania composite including the UV 
transparent silica gel substrate and Ti02 photo-catalyst described in example 1 on 
pages 10-12 of the instant specification and being irradiated with UV light to remove and 
oxidize mercury from the fluid stream, does not reasonably provide enablement for a 
composite formed of any substrate and any catalyst without UV light for removing 
mercury from a fluid stream. The specification does not enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to practice the 
invention commensurate in scope with these claims. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1 and 3-7 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

With respect to claim 1 , it is unclear as to how the mercury can be oxidized 
without the step of irradiating the composite material with UV light. 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1, 3, 4, and 6-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brym in view of Zhang et al. 

With respect to claim 1 , Brym discloses a method for removing mercury from a 
fluid stream (see line 66 of col. 6, the fluid being water as mentioned in the abstract) 
including the steps of: providing a composite material comprising a substrate (e.g., 
plates of glass or ceramic, see lines 48-49 of col. 8) and catalyst particles (e.g., Ti02, 
see lines 50-51 of col. 8); and contacting a fluid stream with the composite, wherein the 
composite adsorbs and oxidizes the mercury (e.g., to MgO, see line 66 of col. 6, the 
Ti02 being capable of absorbing and oxidizing the mercury). Brym fails to specify the 
catalyst particles as being homogeneously dispersed in the substrate. Zhang et al 
discloses a composite material that includes catalyst particles homogeneously 
dispersed within the substrate (e.g., silica gel treated by the process described on lines 
32-51 of col. 10, the TIP solution (titanium isopropoxide solution) being homogenously 
dispersed throughout the porous silica gel during the process) and suggests that such a 
support provides a large surface area for adsorption and oxidation of oxidizing 
contaminants. It would have been obvious to have modified the method of Brym so as 
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to have included the substrate in the form of a sorbent as suggested by Zhang et al in 
order to increase the amount of surface area for the adsorption and oxidation of 
contaminants including organic contaminants and mercury. 

With respect to claim 3, Brym and Zhang et al disclose Ti02 which can function 
as a sorbent. In addition, Zhang et al disclose silica gel which can function as a sorbent. 

Concerning claim 4, Zhang et al disclose a gel (e.g., silica gel, see line 12 of col. 

9). 

Concerning claim 6, Brym and Zhang et al disclose the step of irradiating the 
composite material with radiation (e.g., with ultraviolet light, see lines 33-38 of col. 9 of 
Brym, and from line 45 of col. 5 to line 9 of col. 6 of Zhang et al). 

As to claim 7, Brym discloses the radiation as having a wavelength of from about 
160 to about 680 nm (e.g., 320-400 nm, see lines 36-38 of col. 9). 

Concerning claim 8, Zhang et al disclose a silica gel substrate that is transparent 
to radiation (see lines 12-14 of col. 9). 

Concerning claim 9, Zhang et al specify a substrate formed of porous silica (e.g., 
Davissil™). 

Regarding claim 10, Brym and Zhang et al disclose a catalyst comprising TiO^ 
(see line 23 of col. 8 of Brym and line 50 of col. 10 of Zhang et al). 

As to claim 1 1 , Zhang et al discloses a support formed of silica gel, specifically 
Davisil™ which has a surface area of 1-1500 m^g. 

Regarding claim 12, Brym fails to specify the catalyst as being present in an 
amount from .1-100%. Zhang et al teach using catalyst present in a composite material 
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in an amount of .1-50% and teaches that such an arrangement increases the surface 
area of a catalyst bed when using the catalyst in particulate form. It would have been 
obvious to have modified the method of Brym so as to have included the arrangement 
of Zhang et al in order to increase the surface area of the catalyst bed. 

Concerning claim 13, Brym fails to specify regenerating the composite. Zhang et 
al disclose regenerating an analogous composite (see lines 5-7 of col. 12) and suggests 
that such a step removes accumulated contaminants from the composite thereby 
maintaining the contaminate removal efficiency at a high level. It would have been 
obvious to have modified the method of Brym so as to have included the regeneration 
step as suggested by Zhang et al in order to maintain the contaminate removal 
efficiency of the composite at a high level. 

Regarding claim 14, Zhang et al disclose thermal regeneration (e.g., with hot 
water or stem, see line 6 of col. 12). 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Brym in 
view of Zhang et al as applied to claim 4 above, and further in view of Burns et al. 

Zhang et al disclose silica gel but fails to specify xerogel. Burns et al disclose 
xerogel and suggest that such an adsorbent has a high surface area. It would have 
been obvious to have modified the silica gel substrate suggested by Brym and Zang et 
al so as to have included a silica xerogel as suggested by Burns et al in order to further 
increase the surface area of the substrate thereby increasing the reactive surface area 
of the composite. 
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Applicant's arguments filed 8-24-09 have been fully considered but they are not 
persuasive. 

Applicant argues that Zhang et al fails to disclose catalyst particles that are 
homogeneously dispersed In the substrate, however, It Is held that Zhang et al disclose 
a process that produces Ti02 photo-catalyst particles that are homogenously dispersed 
in a silica gel substrate since the TIP solution (titanium isopropoxide solution) would 
become homogenously dispersed throughout the porous silica gel substrate during the 
process (see from lines 32-51 of col. 10). 

/Matthew O Savage/ 

Primary Examiner, Art Unit 1797 

571-272-1146 



